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Abstract  —  Tho  authors  describe  a  mothod  of  preparation  of 
cacroglobulin  IgM  of  hur.au  sorum  involving  throe  stages: 

(1)  Elimination  of  lipoproteins  using  doxtran  sulphate; 

(2)  Precipitation  of  ouglobulins  using  a  solution  of  borio  aoid. 

(3)  Filtration  on  dextran  gel. 

In  the  preparation  of  &  g-oacroglobulin  (Note:  Since  this  article 
has  been  editod  the  World  Health  Organization  recommended  the  use  of  the 
following  synonyms:  IgM  or  J  M)  ve  use  most  often  the  two  properties  indi¬ 
cated  by  the  name:  its  high  molecular  weight  (of  tbs  order  of  a  million) 
and  its  low  electrophoretic  mobility. 

Consequently  we  used  ultracentrifugation  to  concontrate  heavy 
molecules  of  >lood  sorum  according  to  various  modalities.  The  first  tech¬ 
niques  repeated  the  ultraceatrifugations  (see  bibliography  18).  Important 
progress  was  made  when  wo  did  the  centrifugation  in  a  density  gradient  (13). 
More  recently  Filitti-Vurmser  and  Hartmann  (3)  recommended  a  special  process 
of  ultraoentrifugation  called  the  process  of  trapping  solvent  ("precede  sur 
solvent  piege").  The  appearance  of  filtration  on  gel  (particularly  on 
dextran  gol  sold  commercially  under  the  name  of  Sephodex  G  200)  made  it 
possible  to  obtain  comparable  fractioning  in  a  much  sore  simple  way  (7). 

These  various  methods  make  it  possible  to  oolleot  heavy  component* 
but  do  not  bring  about  any  separation  of  the  homogeneous  elements  is  this 
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connection.  Thus,  according  to  Fireman  et  al  (6)  we  find  the  following  in 
the  same  fraction  after  filtration  by  Sephadex:  ct  g  and  0  2*'taacroS^°^tt^^n» 
i  d  2  and  /3-lipoprotein,  and  haptoglobin  of  the  typ®  2-2  and  2-1  •  Except  for 

•  certain  immunological  studies  this  summary  separation  was  not  sufficient, 

j  Consequently  we  hare  to  add  othor  methods  of  purification.  These  methods 

I  wore  reviewed  by  Valton  et  al  (21).  Ve  con  use  with  profit  preparative 

>  electrophoresis  on  a  block  of  starch  (12),  on  geloso  gel  (9),  or  on  powder 

;  of  synthotio  resins  (4).  Vo  also  used  chromatography  on  a  column  of  DEAE- 

I  cellulose  (3). 

Vo  improved  the  mothod  by  enriching  the  environment  of  /?2“macyo*“ 

’  globulin,  while  taking  in  consideration  the  fact  that  this  protein  is  a 

typical  euglobulin.  Vaerman  et  al  (20)  used  dialysis  on  a  pad  containing 
a  solution  of  phosphate  of  pH  =  6  and  with  a  very  low  ionic  strength.  Ve 

also  used  the  some  mothod  (8,  14).  Ve  found  recently  that  by  diluting  the 

serum  with  an  aqueous  solution  of  boric  acid  to  7.f  g/l  we  got  the  sane  re¬ 
sult  fastor,  more  reliably,  and  on  &  more  selective  basis  (13). 

Another  improvement  of  the  mothod  of  filtration  on  Sephadex  is  that 
ve  get  rid  of  the  /3-lipoprotoin  which  obstructs  filtration  and  contaminates 
the  macroglobulinic  fraction.  Vo  can  achiovo  this  oasily  by  using  the 
precipitation  by  doxtran  sulphate  according  to  Burstoin  and  Samaille  (1  )• 

The  mothod  which  ve  recommend  in  this  article  consists  of  the  combi¬ 
nation  of  the  following  threo  operations: 

(1 )  Elimination  of  lipoproteins  by  using  dextran  sulphate. 

(2)  Precipitation  of  ouglobulins  by  using  a  solution  of  boric  eeid. 

(3)  Kediseolution  of  this  prooipitate  and  filtration  on  doxtran  gel 
(Sephadex  G  200). 

This  method  makes  it  possible  to  obtain  quite  fast  and  in  a  simple 
way  a  preparation  of  /32-oaeroglobulin  which  is  practically  pure. 

Material  and  Hot-hods 

Vo  con  make  this  preparation  by  using  normal  human  serum,  but  it  is 
obviously  of  interest  to  start  with  a  serum  vhioh  is  rich  in 
globulin.  From  this  point  of  view  the  serum  of  patients  suffering  from 
African  trypanosomiasis  of  T.  gaebianso  represents  a  remarkable  source  of 
this  protein,  because  its  rate  is  on  the  averago  five  to  six  times  higher 
than  normally  (17,  2,  16). 

1  •  Precipitation  of  the  $ -liponrotoin.  — .  V©  add  to  ten  al  of  serum  0.4  ml 
of  a  10$  solution  of  doxtran  sulphate  (Note:  doxtran  sulphate  for  analyses: 
"Biological  Equilibrium",  Commentary  /Allier/,  France)  and  thon  one  ml  of  a 
j  solution  of  Cl2Ca  M.  Vo  shako  it  and  after  15  minutes  of  rest  at  laboratory 

temporaturo  vo  centrifugate  the  solution  for  ten  minutes  at  6000  g.  Ve 
collect  the  float.  Ve  eliminate  the  excess  of  C^Ca  by  a  short  dialysis 
against  distilled  water. 
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2.  fta^32l*ation_of  .auglobnlina .  —  Ve  adjust  the  volume  of  the  float  to 
200  ml  by  moans  of  a  solution  of  boric  acid  at  7.5  g/l.  Ve  nix  the  sol- 
ution  and  after  half  an  hour  of  rest  we  centrifugate  it  for  ten  minutes  at 
2000  g.  The  precipitate  is  washed  tvico  with  the  same  solution  of  borio 


Then  ve  put  it  in  three-four  ml  of  a  pad  solution  of  the  following 
composition*  Tris  hydroxy-methyl-amino-aethan#  7.96  g,  NaCl  58.45  e.  HC1 
0.033  N  q.s.p.  1000  ml,  the  pH  of  which  is  8.0, 


3*  of  dextran  gel.  —  Piltration  on  Sephadex  0  200  (Note* 

Pharmacia,  Up3ala,  Sweden)  is  carried  out  according  to  the  suggestions  of 
Hogman  and  Killander  (10)  in  a  column  80  cm  high  and  2.8  cm  in  diameter. 
The  absorption  curve  in  X-rays  shows  tho  appearance  of  two  peaks.  The 
first  one  contains  macroglobulin.  Vith  a  little  bit  of  practice  we  can 
dispense  with  the  determination  of  the  absorption  curve  in  X-rays,  because 
the  solutions  containing  fi2 -aacroglobulin  can  be  recognized  by  the  naked 
eye  because  of  their  strong  opalescence.  The  effluents  which  correspond 
to  the  first  peak  are  collected.  At  the  same  time  we  sure  that  ve 
cut  down  the  effluents  sufficiently  on  the  side  of  the  second  peak  in  orde* 
to  maintain  a  safety  margin. 


*"*  Af*®r  concentration  by  ultrafiltration  in  vacuum 
119)  tho  preparations  are  subjected  to  tho  following  three  tests* 

(1)  Electrophoresis  with  cellulose  acetate  (11). 

(2)  Immunological  analysis  by  double  diffusion  in  geloso. 

(3)  Immunoelectrophoretic  analysis. 


Ve  used  seven  different  immunization  serums  in  the  last  two  tests. 


,  P:>isr®  }•  Immunochemical  analysis'  of  a  preparation  of  /?2-«aero- 
globulin,  in  which  the  precipitation  of  euglobulins  was  achieved  by 

0^005  M°of  pBi  *gRiMt  *  *°lutioa  of  phosphate  ef  Ha 
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(1 )  Horso  aorum  normal  human  anti— sorum  (Dutch  Rod  Cross ,  Amittrdss)  , 

No.  1621. 

(2)  Horse  serum  human  anti— cacroglobuiin  (Pasteur  Institute)  Peris)) 

Ho.  90.109. 

(3)  Rabbit  ncrun  normal  human  anti-serua. 

(4)  llorso  scrum  normal  human  anti-sorun  (Pasteur  Institute)  Peris))  No.  306. 

(5)  Horse  sorun  normal  human  anti-sorum  (Pastour  Institute,  Peris),  No.  13489. 

(6)  Goat  serm  hitman  anti-  /^-globulin  (Hyland  Laboratories)  Los  Angeles), 
No.  G206  7  AD3  3163. 

Rosnlts  c-d  Discussion 

Electrophoretic  analysis  shovs  only  one  component  located  et  the 
expoctod  place,  in  the  area  of  ^-globulins.  Iramunoelectrophoretic  analysis 
confirms  this  result. 

Double  diffusion  in  goloso,  which  is  a  more  practical  method  sad  is 
used  with  various  immunity  sorum3,  shovs  that  froqucntly  the  preparation 
contains  only  (32-macroglobulin  which  is  porfoctly  pure. 

Scr.otir.o8,  especially  when  vo  colloctcd  the  effluont  of  filtration 
by  Sephadox  too  far  on  the  descending  slope  of  the  first  poak,  we  could  noto 
that  it  contained  some  impurity.  It  was  always  o!.2~nacroolobulin,  the  ero 
of  which  is  cloar  when  we  use  the  Ouchtorlony  method,  is  hardly  risible  in 
immunoolectrophorosis,  and  does  not  show  at  all  in  electrophoresis  on 
acotate.  This  indicates  that  tho  contamination  is  minimal  in  quantitative 
terms. 

The  use  of  boric  acid  is  certainly  a  progross  in  comparison  to 
dialysis  against  phoaphato  pad  which  we  utilised  previously  (8,  14). 

Figure  1  shovs  immunochemical  controls  of  two  preparations  made  on  the  basis 
of  the  same  serum,  one  involving  the  use  of  boric  aeid,  tho  other  involving 
the  use  of  a  solution  of  phosphate  pad  0.03  M  of  pH  6.  Ve  con  see  that 
only  the  preparation  made  by  means  of  boric  acid  is  pure.  However,  this 
improved  selectivity  does  not  result  in  any  increase  of  output. 

The  method  makes  it  possible  to  obtain  about  30-40  mg  of  /) 2-raacro-  . 
globulin  from  10  ml  of  sorum  of  a  patient  suffering  from  trypanosomiasis. 

Ve  can  colloct  12  mg  from  20  ml  of  serum  of  a  normal  individual  of  black 
race.  The  output  is  of  the  order  of  50$,  tho  losses  occur  particularly 
vhon  ve  collect  tho  effluent  during  the  filtration  on  gel  end  when  we  con¬ 
centrate  the  solution  by  ultrafiltration  in  vacuum.  Ve  can  improve  this 
output  by  concentrating  the  solution  by  moans  of  lyophilisation. 
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